esp@cenet document view 



Page 1 of 1 



FREQUENCY CONVERSION CIRCUIT 



Patent number: 
Publication date: 
Inventor: 
Applicant: 
Classification: 
- International: 

- european: 
Application number: 

Priority number(s): 



JP7235836 
1995-09-05 

ONODERA KlYOMITSU; others: 01 
NIPPON TELEGR & TELEPH CORP 

H03D7/00; H03D7/12 

JP 19940026748 19940224 



Report a data error here 



Abstract of JP7235836 
PURPOSE:To improve the intermodulation 
distortion characteristic without decreasing a 
conversion gain and an IF signal output level 
by connecting a linear feedback circuit 
between a drain (collector) and a gate (base) 
of a transistor (TR). 

CONSTITUTION :An RF (radio frequency) 
signal is given to a gate G of a TR 21 of 
common source S connection via a matching 
circuit 31, an LO (local oscillation) signal is 
given to its drain D via a matching circuit 32 
and an IF signal is extracted from the drain D 
via an IF (intermediate frequency) filter 71. A 
linear feedback circuit 10 is connected 
between the drain D and the gate G of the TR 
21 . The linear feedback circuit 10 is formed by 
connecting, for example, a capacitor and a 
resistor in series. Thus, the input impedance of 
the gate (base) G is reduced while keeping the 
gate width (total sum of the base electrode) of 
the TR 21 constant. 
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[ftHfg|#©S&B8] 
-X) £©fflK»JB^0g&*«SSTSbfctBjre<&£ 

[»*^2] h9>-:?x*©y-b <^-x) \zmm 
^mTj-r^i&gc&ftiisicfc^T. 

c#*«3] h^^x^y-h <^-x) \zmm 

HfJEh7>vX^OHU^> PVi'i') ty-h 

-x) tome. s^}§aiisssssEbfc«ifig-e*^c # 

[«*«4] »l©h7>>?X^CDV-X (XSy 
30 tt&2©h7>i;X:S'©FW> 
ttU ^l©h^>^X^CDy-h (^-X) fcBgBfg 
SflTOtAAU ®2©h7>v ? X3'«>y-h (1— 
X) l::«8J5i£8rt§*t£A;>jU SUttH^^X*'© 

WI2mi©h7>v'X3'(DHU-Y> (nl^*) 89 
y-h (^-x) t©Wtc, J8^JiSlHiK?£««S^fc« 
[it#«5] 811 ©h^^X^V-X 

nau ^i©h5>vx3'(Dy-h (^-x) \z*amm 

X) C»««JM»*A*U »10h7>^^0H 

mm i © k 7 >i>7, 9 ^fcUBftiam 2 © h 7 >^x*© 

y-h K-X) t©Hfc, *S^J§jllal?S£8i$bfc#l 
[»#*6] «[*JR4^ctt»*JB5lCi2«©^l© 

h 5 >^x**3«fctfS6 2 © b =7 >i?x?& 1 ^®ra7 
;uy- b h 7 > v?x * n t t-r 

m*m7] h7>^x^©y-h (^-x) \znm 
mm&snzxjjh. v-x us-^j icAttKSfi 
#sa7jl. fk> (3i/>?5*) frzwmm&mn so 



#g§¥7-2 3 5 8 3 6 

2 

-x) t©ratc. «^fffi@|5lK*SSSbfc«fi£T*SJ: 
t»#S8] h7>^X^©y-h e<-x) K^SS 

WSh7>^x3'©HU'f> (3 1^*) ty-h 
-X) <h©WK, «^J»JiIilK^SlBiUfc«!^T*-5^ 

«jg«isiii»j4, t&ftmt*itLmzmmi< 

[S#3il0] ii*3Bl^V>L»^8©V>-rtl^t 
K«©^KS^[5lK{C*^T. 

zstiMK t &iB.m\z&misZ.mt&-?$>z ^ tzmnt 
mi i] »*iitev»bii*«8«)v>rn*»fc 

ia«©3Sft$«[sIK!C^^T. 

y:* A' n -> ^ ©m^jihik t zmmizmm l a6^> 

[000 1] 

mm\z&^T. mmm&fkm^ («t rRFft^j 
5. ) t^gs^sm^ (kt tlo©^j ) * 

iiS-LT^M^Siia^ (£TF riF^j tv^. ) 
fc3E«-r*HSaft3SftleI«»CB8'r5. 
[0002] 

V&t.*<DWm §©«7a>bx>H©fiS*IBSi*# 

itcraafcia^isiK (s*u-[§i&) \zttzn 

Z>. LtAtoT. ^iS*^HKS©«S^iSS*#tt* 
&H-r-5^t^» 7n>hx>H^©ffiS^ilS*© 
KSlrSfc^-CftO, ?-(-fS.y9U>i?0[(il±:lZ\K. 

[0 0 0 3] L^b. ^«SSlftIaIK©fflSSiH^*© 

^x^wy-b® (^-x«ffi©*&Bfc) *^<-rs 

RFff#*,ttfLOfi^OX*i:. I Ffl^ffl 

t * h 5 >^x^© 3i®7-©^Tncsii 0 yj-csa* 
[ooo4] @i nt mmm&*mm*tmmMt 

ftt¥*©«&aS«llElK©«l^«9|-efeS(G. Tomasetti, 
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(3) 
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"An Osual Microwave Mlier",Proc.l6th European Micr 
owaveConf.,754 (1987)). 

[0 0 0 5] HlC^ViT> V-X (S) 8«CT)h7>^ 
X*2 1©y-h (G) l:RFSf£A*l/. YVO 

(D) tLOi^SA*L. Pl"f>jJ»6I F«*|«R 

oarrtfi&T?**. fe*. h9>-;>x*2 i©y-htc 

R F®^IC^-r5E-&@8 6 1 *5gSiKSn> h* >fc 
LO^irjtf-TSS-&[lK6 2di»SSn5. h 
7>v>X*2 l©HW>fc I Fm^ffiiaSit, RF 

[0 0 0 6] *«^{D^SSc3g^leJKS^»iamra&S 

>^-y>x«y-h • y-xw^sat^etfrejt&M 
^*h7>vx^©«^ic«, y-h • y-xffl«s 
y- h©S)ijiii®«Bg<imffity- h->a 5/ h*- 

v>fcRF«*fc»T*^*3y*l/>3>a«*<l!i:D. a? 
ffl3£H£*#tt ! fe»GHz~&-t-GHz©«£«k D fc*«B 

[0 0 0 7] $rVf*5y*l'>5>fclfc<'r*K:tt, y- 
h*§£*£< bTh9>S?X^©A7M>lf— ^>X£ 

& 2 fitters UJTJSn* I F«*tl^;V«3dBffiT 

jt) »6dBm±*r«. suna 

3 dBi£4>-f-5 h^^X^Oitiftl::**'*-* 50 

[0 0 0 8] 01 2lt 4l£gfl2&<Z>JI|IEe£lBS£ 
V>fc«*O««i[JME«0K©**#fC** (S. A. Maas, I 
EEE Trans. MTT, vol. 35,425 (1987)). igiCfeWC. V— 
X (S) J£Jft©h9>vX*2 1©HW> (D) #6 
RF®^£A£U y-h (G) *6LO««AA 
U HK I F^SrBtOtH-raiiaT?*^. ft 

0K6 4WSn5. h5>v s X^2 1©KU 

^CI F©***i*tf, RFOT«±tfLOWt 

s±-r 5 1 F7-f 7 1 atgaasns. 

[0 0 0 9] #*fi£©ES#£&lHlBtt> LOflMfKJ: 
£ h5>5?X*©X-f y?->ifWtfE&#imisT^&. b 

40t. *S«IIS»39»-MHr«IH:S*l*. bfrU til 



4#BI¥7-2 3 5 8 3 6 

[0 0 10] 

[f8E##ftb«fc3i-r*8ifi] t£*©lii£&S&[5lK 

ppsnci FM-^©W7jb^;i'©fiT* t a^6nft*o 
fc. LftA^T, ^a«is?©i8fiag©ftfi*tA^<fto 

[ooii] P9>^x^©y-Mi c*- 

xm«©*gsfi) *-j»c«o&*s, xftMNsjtf 

[0 0 12] 

[sigs&tft-r *&&©?&] *«ntt. h7>^x* 

fcRFtt»fe«fctfLO«*fcA*l/, £&J4ttft?ft« 
X*©h*l"f> ty-h CS-X) t©W 

[0013] mmmmmmt. 

[0 0 14] 

v^y (.nvz*) ty-h (^-x) t©Mic«»» 

jSlHl?S**^t-^c:tJC«};rj, h9>S?X*©y— hfl 
(^-XilOl®«D *-Jfcfc«ofc**. y-h 

es-x) ©A*-r>tr-^>xsfiT3-&5^t««T 
*«. cntio, y-H (^-x) 4A&AAdn«fi 

Hf (RFffSitBLOffit) C^TS^-f^Ss/i'l' 
>5?ft**<-J"*Jlt«tT*, y-h (^-X) »DIC 

ft, A*SjI£iibfc*«Ig©«-&£PJ*3Sl::, ttHMKBEl 

[0015] set, mmmm&*&m,tcz.t\z& 

0, y-h (^— X) iWFK> ftl/Ji') ©s 

*th9>^x^{:ja^j;<A7j5n.s«t5Kft»p. mm 

[0 0 16] 

[JtJfiffl] Bill *«H©Sfc»£&[i«&©S&l£JB 
W©»^s^-T (»**2) . y-x 

(s) S5flfi©h9>vx5'2 i©y-h (o \zm%® 

K3 lS^bTRF^^ATlL. FH> (D) fcfif 
^I§IK3 2S^bTLOffi^&A^3b. PW>*61 
F X >f )V5> 7 1 «5> bT I F m^£35t 0 tB-T*S^T* 
«. *SSW©1#IRi:bT. h9>-7X^2 1© 

fm >ty-hii©mi3iB^»fiisssi o«qmsn 
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[0017] a2tt. mmmmmi&i oosttM** 

T. 0K43HT. (1) tt+WtS'* 1 1 t, fittSl 2 

tzmm\zm#iistz.mi$.-v&z>. (2) s^-va-s^i i 

t, fifiigi 2t. -f>y^^i 3 

W&T&-5. (3) tt*Y/V>* 1 It. Sgliil 2t. 
4>999 1 3*<ktfffift81 4(DM?J0Kt«rit5lJfc 
8&Lfc#ll£T*5. (4) tt^-v/ti^ 1 It. fittS 
12t, <i y999 1 3fe.t^-V^->^ 1 5©M5fl[a] 

K££it?J»c&iRL*:«j£T£5. (5) te*-wi->*i 

1 t. fittS 1 2 £, fiStg 1 4*S,fctf**A*>'* 1 5 

co o 1 8] 03«. Bi2(i) t=^-rf6j^®Mnr?s i o 
out. #g«*>SiU-i ^3>&ff-3fc<e**^-r. 

ff-g£#[3U RFfi^S 1.9GHz. -15dBm. LOS^ 
$1. 65GHz. OdBm, n'l'T'X&fFS-JEtUfc. 
[0 0 19] 03(1) tt. ^;^11©§1C (= 
0.3pF . 4.8pF)fei^gttgl 2©fiiaR (=50Q~12 
OOfi) t. &&fl#CGfc«ktf 3&«^£ii^^^K:*rr 
SD/UJt©&l«£jF-r. fiSiR«;/W<t5t:foT 
>KJ&»3SfMW3a<«#. $Slfi]#CG***DeT5 

^-V/M/fl lCD^ac?5< 0.3pFt4.8pF T«D/UJt 
>X©«&*tiTC lOOQJEtTfcfcSfcwat&gTi&S. 

[0020] 03(2) «, a) \zm-r^^mmc 

G£D/Ultt<Dmmz&&V1t'h<D-V$)2,. ft:*, £ 
all 01 1 !;:*rffi*©ffii!fc»&&0K©#ttT& 
5. «HB!»»(h]& 1 0 £8&&it-r. y-h«£/K<LT 

y-HfS2f&tCf5tD/UJt^6dBlilin-r5^, $t 
ft:fiJ#CGB3dM$d>-r£. fft:*^, S+^a&ffiS 
MLh<DttttU*ft&ttttV>. — *§SI6fll©<fc5K: 

^niaiiKi o£Sj§t-rsc:tic«t»3, i^©s&?ij 
&cGi>m*>nz>ft&mmzit'*.T, D/ujtdnodBJBt 
± *>iri±t£ 5 c t 

[0021] H4tt, E2(2) t^-r«i^!isaiii8S 1 0 

«HHfc«*©**«#*J:tf3&»E*llffi*W!fc 

fciiem&^-r. n-g&mi. rf«^ i.9ghz. -15 

dBm. L Olt-^^1. 65GHz, OdBm, A-f TX&frS— 
JgtLfc. ♦ r/W^l l©^ftC£4.8pP . g 

ttgl 2©ffiftR£ 600QtU -i>999l 3 0M> 
^^XL&A 1 ?;*— ^iLifc. 
[0 0 2 2] -f>y^^>XL^lii)B$1i-St. £&fij 

^CGfc.fctfD/uttati'blcifflnU ^v/u^i 1 

tffiiftg 1 2 fc*tt© t>©«fc 9 ft:ffl5£lS£*#14a< 
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[0023] 0 5«. 020) vzmtimwtmjm 1 0 
sal ^fc«-&©£&fi]#* 3 *«s« mmfrftmz 

OUT. 3L^-V3>£fTr?&«£«*^-f. 
§HS£#tt, RFI^S 1.9GHz. -15dBm. LO§^ 
SI. 65GHz. OdBm. A*-f 7X&#*— Jtt Lit. * 
fc, *tAy^l l©$SC£4.8pF . &St8 1 2, 1 
4CDfiSiRSt ! fe{' 600QtU -i>9991 3©-Y > 

10 [0 0 2 4] -f >5 r 5'^>XLS;liiB^-e--5t. D/U 

Jt«iiJrau*Vi'b©(D^lftffj^CG*irni±i-?)OT. * 

*A->* 1 1 tffifSgl 2fcft©fc©«fcOS»Ja:ffiSS! 

>xL.<Dmwzmw : gm%.bw>-rz. s^k, -r> 
*«fct;fitfig 1 4 ommmiy << )i9 ©fc 

HftU «tt**SlE*IC*»*3«* (RFW. L 

999 1 3©-f *>XLtfitt»l 4©»KRft 

UjtCD(Sl±S0S £ t*iT^ 
[0 0 2 5] 0 2(4) \zm--f>999\ 3*<k 

4^1 3<D-1>999>XLt*'rm'91 5©igSC 

[6]±S0-5£t**T^5. 
[0 0 2 6] Sfc, 02(5) tC^-ffittSSl 4 

*n*s9 i B©a»iia»fc^v»Tfe. ^fiitcgstssi 4 

30 0. ^«fJ#CG*<fcy:D/UJt©|fiI±S0?.:: 1 i:*iT 

[0 0 2 7] 0 6tt. *«W©««ft*lftllll&©»2SI 
»«©»j«*^-r (»*JH3) . BC*V>T, 
ififflh7>^i'2 l©y-hfCS-&lsI!S3 3*^L-T 
37i£Sg8 lT^$nfcRFm^«fcO : LO«^SA* 
U FW>*6t&i»3 4t^LTIFW*«0 
a-T«dcT*-5. 3 5fc, h7>yX?2 1©HW> 

ty-ht©raic, 0 2 »t^-*m«©»«»ain» i o 

*t»tt$ns. ft:*, #«88 1H v>9fs^=>, v 

[0028] ^mmmmz^x%mmmmm^. 1 o 
ss«i-rsc:tfc*D, FtwcDxaaftcGfttft&ii* 

ffiJlEHttCJt^T, D/UJtS10dB«±fc|6]±^ia-5£ 

[0 0 2 9] 07tt, *56W©^S(ScSiftlHlBS©^3|| 
SS«©«}<«S^T (»*«4) . 07(1) fc*3V>T, h 
9>i?X9 2 2 0V-Z)eiT£b7>iSX9 2 3©HU 

50 LTLOfi^A*b. h7>^X^2 3©y-McS 
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£0183 6£?VLTRFfI#£A7jU h7>W2 
2©FH'>#eS-&0«&3 7£:frL.TI F«^£8tD 
ffltlfi!i-t?»5. H9>>?X?2 2©Fl"f > 

CO o 3 0] *^il«aj»^(c:^^Tt>i®}g»M|5iKi o 
*S^-T^ii:fc«fcD, W^©£&fU#CG)im<E>ns 
ftfctel&lCtt^T. D/UJt*10dBei±t)[6l±3ii-SC 

[0031] (i) o«^ttLom^fr»-r*«^ 

2 3<Dy-h^CDKirH^!lSliI»l O^SJ^bTfeJ: 
[0 0 3 2] 3 61c, h7>y^?2 20y-XSf<t 

[0 0 3 3] 08 ». #fg9!©Jim&&&[Hl?&©Sg45l 
J£fll©*?/££*T (ffl*3B5) . 08(1) fc*5V>T, h 
7>^X*2 4©V-X*§^.!:h7>^X*2 5 OKI/ 
-f yft=f- SffittU h 7 ^X* 2 5 © V-XJS^£« 
ifiT-5. h^>>'X^2 4©y-hCS^[pI(R4 1£7> 
HRFi^SAAU h7>yX^2 5©y-M::£ 
&@IS4 2^LTLOfl^A*U F^>>?X*2 
4©FU-f >^e>££08&4 3S^LTI Fff*l£3H»5 

iy-h,i:©mic, ia2»^-r*^o«i^»a0Ki o 

[0034] ^mmmmmz^xhmmmmm^i o 
4»iK-rSi<»:tJ;D, n^©£&fjf§cG;w§e>ti£ 

[0035] ft*, a) ammzRFmmztfrzmB 
14££i«>T<6£#8j*£*§£*>©-T?i&£. *fc (2)tc^ 

-riSK, h7>>>X*2 4©FW>«hh?>^X* 
2 5©-y-h<i:©Wtr«l^!li)i[HlKl 0*««KLTfe«t 

[0 0 3 6] SeiC, l-7>^^2 4©V-X«S^t 

-c£* (»*JB6) . 

[0 0 3 7] 09«> #f5W©WSERfg&[Bl&©S!5^ 
J6M©«l^&^-r (tt*JB7) . 0fc:fcV>T. V-X& 
I©h7>^^2 l©y-h»CSE^lsIK4 7£?>LT 
RFm^£A*U V-XtC:S-&lllSS4 8*^LTLO 
fS^SATJU HK>*6Mffll4 9£?>LTI F 
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©hk >^y-hi©mic. 02ic^-rffl^©sjg® 
SHKi oats^sn*. 

[0 0 3 8] #£l«W*j£K:43^TfciSS5J§&0&l o 
«lHr*-«;L&lcJ:9. H^©&&fU^CGa<&*>n-5 
«*[HKfCjt^T, D/UJtSrlOdB^fctBji^-a-SJ: 

[0 0 3 9] 0 1 Of*, #589J©ffi8E&£&lHl?&©S§6 
SlffiWroffilSlcS^-r (S*3B8) . BKil>T. V-X 
J8^©h7>vX^2 1 ©y- McSI^IslK 5 

X^2 l©H^>a:y-ht©M»C. 0 2 KjK-f 
©SI^BBIIIIKl OtfS&Stl*. 

[0040] %^wsmmz.^x%m&mwmi 1 o 
*^-rs^tfc<fcD, n^©£«fij#cGa*#eft* 

«3fc@K (01 2) Kifc^T, D/Ulfc£10dBJ«±*>ft 

[0 0 4 1] fcfc, K±iftWLfc^Sfi^fci3^T. F5 
^ >vX*2 1, 2 3, 2 5©V-Xi$iffitt. USSUS© 
ffltc, V-XSS?i:y7>Ft©MJC'f>y5' : J', ffita 
88, +t/V>?, 7 hffl ^-f 

AbTfeiH. S*JgWtC*^S^[llK3 1~ 

5 i a. ^n^nA77*n^M^&Scfc^bfc«fi£ 
-en^nn-f Txiaj^s^Tv^. 

[0 042] h7>y^2 1~2 5«S#8MI 

^Sfflv^TfeiVi. -e©*^-fc[i. y-F&^-xfc:, 
FV"f >*3|/0r*fc. V-X^xs-y^lcttfSS-fr 

50 

[0 0 4 3] 

[f£9§©&£] «±StKL.fc.fc5l-. #5S9!©Ji&8:£ 
h7>^?®h'W> PI/7?) ty- 
F (^-X) ^©BUKSI^fiHSIHISSSSSg-rs^tJCi 

[0 0 4 4] &&ftJ?§£(£T3-e-*;itfc<, F 

5>-^X*©y-F« (^-X«ffi©SSHS» S:*S!lW 
fc»f&A#< Lfc©t|SI^©3*ffiS^SS2i^tt©eS: 
40 »&**i&6tt*©T> &$««7jfl:&J;tfHI!&S!«© 

[0ffi©ffi»7S!ttW] 

[01] #ffiffl©J38£l&£«&0li&©Sg 1 *SSW©««* 
*T0. 

[02] ^?SS0K1 O©*Ji«iJS^T0o 

[0 3] 02(1) fcSVT«S»!l§i!lHlft 1 OSrfflVifc®^- 

ommmta&zf 3 ^ffls^ias^tt&^-r 0. 

[04] 0 2(2) fc^-f «8H§SlHjii& 1 0Sffl^fc»& 
©Sl«fiJ#*«fc^3*ffiSSK^«#ftt, JlWJtSca: 
50 £^T0. 
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ims) m 2 o) \zm-rummmm^ i o &m^itm$ 

[06] *^?BO^K»2Eift[Hl?Swm2S|JS«iJ(D«^* 

[07] *&w<om$L&&&®9&<»m3m&M<o®i$.z 

[08] *f6E©E»»fg&@&©84^0!|©ffiji££ 

[09] *%mv>m$[&&m®i&<D&5mmM<Dmi&z 
[01 o] *&mc>ftm».&&\5i&<Dm6mmMv>mj$. 

£^-T0. 

[011] ffiS2i8S*#tt*tttft«fifffftfie3lE©^St 



i0 



[012] ffiExn£*G>ttjE££B£&fr>£fE*a>J4 

S»Sift[iIK©«^J*^-r0. 
[«F^©ittW] 

io &&®m®& 

11, 15 

12. 14 fiftg 
13 <i>#>>9 

2 1-2 5 b?>i?Z9 

10 3 1~5 1, 6 1~6 4 

7 1 I 

8 1 



[01] 



31 



10 



1 



Vg 



2T 



r 

777- 



1 



Vd 



.32 



S-IsIHI 



t 



71 
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